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= (54) Title: HEAT- SHRINKABLE POLYESTER FILM ROLL AND PROCESS FOR PRODUCING THE SAME 
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rH 

(57) Abstract: A heat-shrinkable polyester film roll obtained by winding a heat-shrinkable polyester film, characterized by satis- 
fying the following requirements (1) and (2): (1) when samples cut out of the film at nearly the same intervals in the lengthwise 
direction are immersed in 85°C water for 10 seconds and taken out therefrom and then immersed in 25°C water for 10 seconds and 
taken out therefrom, each sample has a degree of thermal shrinkage in the maximum-shrinkage direction of 20% or higher, and (2) 
the polymer used as a material for the film comprises major structural units and one or more kinds of minor structural units; when 
the samples are examined for the content of the main minor structural units which are the units contained in the largest amount of all 
minor structural units, then the content of the main minor structural units in each sample is 7 mol% or higher based on all structural 
units; and when these values are averaged, the content of the main minor structural units in each sample is within the range of ±2 
mol% based on that average. 



m 
in 

00 
00 

c5 



WO 02/087853 Al IllillllllHIIliillHIIIlllinillinill 



(S7) gjQ: 

RWttaSUxX^PJR^-f^A**. TCKfr (1) *3i^' (2) ^^S-T-5>^«h^# 
(1) ftS^lRl»Cl«*MHI»w«JDliJbfclt»ft8 5TCOaWc+Kl 0#I^UT?l 
£T(D«t£H;::3V>T 2 0%J£U:-e&-5, 

n^ft^SJ^W«^-^ ^Xtt«©«^BI^W*lJs3t 



WO 02/087853 



PCT/JP02/04233 



m m m 

-h (PET) sggg, #>Jx^l/>^§§, ^7^S88«0#a$S^ili l^T. 
iRflite^ U i7fM7^ Jl'A n— ;H£»£>. uOo-M> ^ T ^ ;w>*ii 0 til b& 

a*e», maw .cx u ^ h u m*p— jh*k:#ihI"$*s. <«v>t\ 

1 



WO 02/087853 



PCT/JP02/04233 



aa»*«^*vii:, z<d? * )ii±u-Afrt>ni£i'fzi*<D^=L-zriz&^T. mn<D 
mmz&z>-7s( )VAomm\z ^xmmtmm^t>wm^^ tmzmi-ox, n> 

7^)\^&m&^mzw&w&-z j £rc.mz, wsmwxM**. wmw&ttitM. 

-7j"C«, ^i— "^&a»rUT7^Jl'*KafiT*IK»-. ^»f» (UBPfflS) *^fi4^F 
£ £ £ <h V WH* 5 * o /to 

«fc 5 &#Xf§i::*3tt<5!&* <DP3M£8?£feU ^& n n nO?g££:<SM-r £ ^t^^ 

2 



WO 02/087853 



PCT/JP02/04233 



X> ^©fWMttt#Ux^^;P*7>f;WA*«, TiSM# (1) TSSKf* (2) 

cs&teifcysTsstt (3) ~ (8) o^^©i>^< ifevi-rn^) ^iiST^i^ 

fctttSHJD 9 iH Vffl&Wttf. ^n-?m 0 cmx l O cmOIE^aMfcfctfJOttil'fctttt 
= yhftliWl±*&fe©"f*0' Sfr (1) fcfcttSftttttWBffi^a&frSS'J* 

m <d ± 2 <Dim * o x ^ * . 

.hfEMfr (1) S# (2) ~ (5) <D'ptfi<£*>^-mfr&ffi&-TZ>7-<( 

Y)i%-\zTZ>^£.tf-Zi*Z>* £fcJtfEM# (1) Sfr (6) ~ (8) <Z)'>fc 



3 



WO 02/087853 



PCT/JP02/04233 



^ ^ u-T-^t^'j^Tftt/^, ^m-s-^u > h k «fc o t# e> n 

S*©l*g« 2 m^t*) K) m L»ft«*t* 1 #1®K»«I DtBUoB 

^6*510 0m#{Cl£^}<9tiJbg&£tS:W\ *n*tll OcmXIO cmOEfcJIM* 

2 0 Xtt±T*5. 



WO 02/087853 



PCT7JP02/04233 



#K:«fcoT3aKrr* *fgsjT'fci> JK**4ft*&«^»URftf*^££fri: 

AOS 1 SSS&t bT1f>7 , U >^-r^». 

. m »c#firr * «t 5 !>^oii5cdx% j43t«««o**» £ > u > ^ 

ttvvr* +f>:/U>^©7j*fc£fftiirr*. l *©n-;^#^nt^fc7-f ;^ t 
fiOOiBW&JB 2 Lfci*, ±85*1 2 JW5**S-*©I*3« 2 m^rtfc 1 #@ Ott» 

OOmSj l 0 0m± lme«Ofc£5TSm*W9mUTfc«frfcV> 

±iE-y->-7 p u >^ffi*«fco^aa^a»^r«>. #j*.fc£, ^s*«^««s«-c, 

5 



WO 02/087853 



PCT/JP02/04233 



BT3#B©tt!|SKui)*:, 0 0mgT4#g<2t£i|SKiv)£> Ji5)4 0 0mgT5tl 

ST?ft»6n*. #M3«B* (%) lOcmXlOcm©^, 8 5 t C± 

0. 5*C©ift7lc*»w. ^m^lR-Cl 0^WliSlb*UT»JR»$1S-fc«, 25t±0. 

S»JOUe*=10 ox (JR«iKr©S$-J|5U8»Ofi*) -r- (JR»ffi©ft3> 

6 



WO 02/087853 



PCT/JI>02/04233 



^fcs««rL-«> htaufcttawui-v h&^-a-^^-f m 

*«**fc*Jf?*b<ft:V>. i^SL^™i8^%, *5t»*bV>T«ttl 0 

h 0<&§t-*CD JLBSte 5 o tT5 31 WWJ L < , 4 0 =e;pxa« «fc D» * u < , 

7 



WO 02/087853 



PCT/JP02/04233 



Tl^*^?.. 1. 4-zs9W\tt>&* 

*#/J>SV>fc©T?tettnfi£fcSfcV>. *»9!TO, ^fMHtoa^ftM^T^-fc? 

ttHfciRSs^i&fffr (2) tufccnrfcs. 

(ii)NMR (TGEM INI-200j;Varia ntfcK) &JBt^ *&^2 3t:, SB* 
gift 6 4@Oi^ftTl5t^©7"o h>©NMR?:lift5. 

8 



WO 02/087853 



PCT/JP02/04233 



(iii)^P h>Otf— P&SEfrZ* ffiJ***^ - *. 

«*«A T'> tt»(0©**«Bl <h-T^t, IA-B1 I (A 

- B 1 (Dtmm ifi 2 (^%) £ D fc'hS < > !£|SKi0~(vi)^l>T©S#I^l$ 
ifi£2-vh©tt^B2~B6 {C^V^TfelWimf^ I A-Bn l^f 

tit) 2 i=E)V96) Wffi± 2 ^;U%^O^i*-t?$.^. MW-r 

n«> BnOi^fiBmaxtAtCit, i'MBm i n £Aiz<Dm<D^?n$>rf 
± 2^fr%$m-e$>in^ M#(2) £#i£.-r£c 

fc. r^-SKft (3) «u ±iB7-f;vA©^#u^-*«. ifc<&tjjar»^t 



WO 02/087853 PCT/JP02/04233 

&2w\#.wfi&f&3--y ho^mvmfejsm^ m^m^^^-y h.com^t 

£ 2 m£U*K:*l*<0« 0 ffl 1 0 EH bg& 

i:ffift5±5t-fe->htT, ^2 3t, §|3B$ft2 0 0mm/^©*ft-l?§l3fiK 
i^7^t^f5IS^lfct#, it©^O^Jif N/ 1 5m 

5. £i\ iR^HtI©^iSttt^'<'^AP-;i- : £> iS30±lt, *g*f®S8 5± 2% 

±lmm*§T?i*U (MS: 3. 0±0. 3g/ram 2 ), %%\Z.7 <( ;WA$r^L*T 

10 



WO 02/087853 



PCT/JP02/04233 



^Oif> 1 0 OmmSS, 411 5mm©7-f ^AttttWtfcf^^T*. £*t 

o <@ s*ffl irr * - 1 ass tuK 

&5\Z-ty HLT, ffljE2 3*C, §l3Ijg&2 0 Omm/», ftyfWERS Omm 

THttl. 5N/1 5mm^±TJ.5. rfdrf?. 0*a«6«tt*«AT« t» * 

*«*&*<£i;*;i£***«5fc*£>* JtC«*WO*JHS»9ME»4, 8. 0 N/ 15m 
mffl^T. »*U<tt7. ON/1 5mmiJJlTT*$I^*tK fr^ 

11 



WO 02/087853 



PCT/JPO 2/04233 



£fc» Sfr (4) &i«S.r%^tt. ^TOtt»©*»l»*SME©W«**ffi^fe 

tSCttftD, j!?3:b<fcV>. &ftm®8*U&*ttXt** ¥±^ffl±l. 8N/1S 
mnriKW*J»*b<, ££>K$?£b<te± 1. 6N/15mmfiW*5. 
&^©ig^J^SO¥^ffla*H 2. 5N/1 5mmffi«JiT?**^t*«» 
J:t)^b<S3N/l 5mm«£*±» £ &Kl$f £U<tt3. 5N/15m 

jECflU ^-©^Wi&S^bfe. Tfc*r5, (5) tt, H# (1) 

12 



WO 02/087853 



PCT/JP02/04233 



W*AjWB;lO-*>TV». -75> «Ria-TSaWf«*«WflWMHiS-ii-*t» ^mtcifeBlT 
UT, 5^©«n^R*9S4t*. f^T, -k?2M# (5) K&ViTkL M7^f 

JK^StbTH fflDfflUfctWH0±lmgfe3 0 0X:T2»|IBlBiU ifi*.^ 
«tt»K^*lT*l*Lfc«, (DSC) SffiV^ -4 0t* 

(Tg) WEDSCft»K*^*!R*!fc«i*ft*--^©W«»w§lV^ 
(1) *5«fctf (2) R# (1) *5<fct* (3) s#»£ts*\ Hfr (l) 

*5«ttf (4) *m&.-?z>t)\ ^ (i) &<fc^ (5) si£t57^j^T'fcs. -r 
&*r£, Ktt a> »fr (2) ~ (5) o^^rov^fn^iifr^rn 
tf, *^©7><;vAD-;nf*5. (2) ~ (5) <&5-&©2*#£Ur*, 

# (1) i^fciKJrr U<» S# (1) ~ (5) CD^rXSr^S-r^^^r 

13 



PCT/JP02/04233 

WO 02/087853 

n-P*ff »C«MXl(fW©»*»^*«^**^^ tt » ETFOHfl 1 (6) ~ (8) 
(6) tt, mft (1) l'f2«^g^'IX^^^ , K^^^' t ^ aiUfe<h 

^ jg.O^MiSXKrtKHRSoWStV^JtEKfr (6) fc*£«7-r;WA 

gfr (7) te> 5fr (1) CEt©ftl««5lH^61t«DlilSn&§tm 
5m/^OlI*^ K*5MB2 0mm, ^ * y * IHJSE« 1 0 OmmO^ttTiffltbfct 

1. OMP a^^HtCJR^oXV^, iVi^feOT?**. 
(1) ^JKJ^ft©fi2**2 0 0mm, 4@2 Omm<£l£& : S:fflji"r£. 

(4) jp^rowsja^^BBfeT, aim oot, ^tffiHS5m/s) &mm 

(5) ^^-h^&ft^ffiSttiWOiO. CLn&«yc*MXI8**« (MP a) tt^. 

14 



WO 02/087853 



PCT/JP02/04233 



•7 4)V2±<DMckmi&mfct)fe&3. 0MPa*«T?H )V&<DWmfott%ilZ 
&&TZ>fr&&£ls<te^<. «^iR»^«©«kO»*U^TIStt3. 5 MP a, 

^SMXIi^*««>3aftfl*^ WM± 0. 5MPaeih±l. OMP a£U*3©»& 

#3;bV>TIKte4. 5MPa, $ 6 fc$f £ bViTRBtt 5 . OMP at$5. 
H^i (8) «U M# (1) ^IB«EO«-KW^OOtiibas^&, lOcmXIOcml: 

15 



PCT7JP02/04233 

WO 02/087853 

azi£i*iiKraHSft>± 1. 8 fc£W*TC&5 . ±1. 

Kfr (l) efl>*T. JtSKfr (6) ~ (8) ©v>rn***tfi«*R:7<<** 

iff, a-fb, ->"7. ?^ttrm<Dyf&<D5££.mm&i¥i?;^iE<uz>* y-ovi* 

*S, Rfr (1) M# (6) Sfctt (7) H# (8) t*«t£-r*^t*« 

io$?su<. m& (6) ~ (8) oufnfcifit*?^^**;:^^^ 

SLViOtf, H# (1) ttrBBSfr (2) ~ (5) CDWfn^i:, ±K5tt (6) 

~ (8) ©vi-rn*^«is-9"*7-f;vA*««kt)»*bVi. ^fr u> ^ s# 

(2) ~ (5) <D J Z>%<Z>2ZWF&±£* (6) ~ (8) ®2Rfr^±*«St5 

tf6O<Ct*«*0. (6) ~ (8) Olfr5i£T?«7^ MD-JHr#^M^. 



16 



WO 02/087853 



PCT/JP02/04233 



17 



WO 02/087853 PCT/JP02/04233 

IWB1*P3©W*K (mm), (mm) feJitPF^y ^ft* (mm) K#tb 

18 



WO 02/087853 PCT/JI>02/04233 

(iv)WO<6M 

a***. #k> fiwis, »E#xa*J:t«ffi#«©«Maax8»w*vjT, ffi^ 
^«jra»xsfcffi#xsti£#«ro«waaxs"T?o»fleas»tt» smjws* 

19 



WO 02/087853 



PCT7JP02/04233 



(:5 0 0 kPaUlT (5 kg f /cm 2 KT) ©<£JEE^£teffl bT, f&®tf>2&S^ 
gllAot*^2mSiiLfci^5T\ 7 -f ^ABaS*, B«EW»C7>f ;WA*®ifflJ[ 

tt*£*^«£JBv»Tft«u 2 00-3 o o*c©ia«7?7-f;PA«c»ttj-r. 

20 



WO 02/087853 PCT/JP02/04233 

-troafroxtiv*. 

J»XS*ff5^i:*S*f*l/<» ^O^fiSJlP^XgX^, «Mg*«fc*«0. 0013* 
a y— /cm 2 . sec • , C£rFift*J:3»C, <&»i£X, 7^^AgIiS^Tg 
+ OX-T g + 6 o tJOl6Hrt©**«*lw3tea**«JP*RfcfT5 H t-Vi. 
8t#lS]©HE#Wu Tg - 2 0t-Tg + 4 0XCD«gHF*3OBf^a^X, 2. 3 — 7. 
ffSl/ <tt 2 . 5-6. 0«fcffi#T*. 6 0X-1 1 OXOHeHF*] 

omjfefflflEX, 0-1 5X©#«**VittO — l 5%©i?D^$t^^ilIl. 
!&gia&DX4 0X-l 0 0t:©ieBBl'3OB'f*««X*6fc«kffl,atL/X, 

#uxx^;u^7^;va^#?>. c©*se#isk:*v>xw\ muvit&?\z? <( )\< 

i£#0^tUTH ^•>^-X^lW5S#^DX7 t ci:<, 1 . 0te~ 

4. OffiK #SL<W:i. 1«~2. 0«©HE#SJ£bXt>«tVi. ^cDcke>(C2W® 

«#&ff"3X*>J:VJ. jK^2ttiC#K:*V»XH:, S#©I^tUT, ffitft 81 

IK. &mm&<D^-?n<Dtt-e'b£^* Htl60)IKBB#XS**V»tt2llllHi 

#lS*Sfflt4I^C*^t'b, «8E#iW*»w, ^tiilJQf&Xfi, St#I*19N;:*5 
(,>X, 7^f ;UAS®^CD^K3^X€-?>fctt/h'$<X^>^t^fi : *t.(/^ 

21 



WO 02/087853 PCT/JP02/04233 

fcfgtfttf, I#IiO«itlt 0. 0 0 0 9^D'J-/cm 2 -sec-t 
Klitiu^ffSUK 0. 0013-0. 0020*/DU-/cm 2 -sec-*C 

sfciei»iR^*;^>sstbTtt, ^>wn^ 7W>wt> t/^» 

itwwti/TH ~>-T;wvxx^;k i?7'j-;vxxf;w */\9-r 
•^-v?^- 7 p otri/>^'Jxi-;P, h'jx^i/>^U=i-;K l. 4-^>> ? 

*t^>WJ3~^ 1. 4-->i7D^if>v f P<^/-M 1. 6- 
>^>^-;K 2, 2-^X^-1, 3-7P/1>yt-JK 1. 9-y^->^ 

;k l. i o-5 s *>^-^^T;u^ri/>y , Jxi-;K fX7xy-Mt^ 

22 



WO 02/087853 PCT/JP02/04233 

1/37^1^— ml--/ hwa-^ hauvrn&jg^sjsgTf&s. u*>u 1, 4- 

«»*^fc*«T*S. 1. 4-^U-s^>>>^^y-)V J P^^>^}^ 

^T, i#gJ«^yHt 1, 4->fn^>^^y-^fcrI/7 
j&s»%>»*UVi. ^nsoa-y hSI^itL/T, *^WJfc«*Mc3.=.? h£2®g! 

jil3*(?aBiaj*0D^ 'J x.^)i>7 -< ;PA£#£fc#>icra, #i;Ux\ 

O^iJXfWVfW^W-h (PET) i, ^U->7D^->l/>^Wl/ 

(ii)^UX^l/>^l/7^l/-h (PET) <h, ^WM'Ja-Jl'tT 1 !^?^ 
;w»a> sw^yx^f^ frit £ v 

23 



WO 02/087853 



PCT/JP02/04233 



(iij)#>jX^U>^U:7*U-h (PET) #U^U>fW7^U-h (1, 

y^^n^enmrnvx. ±iBm^^i±^^ox. ^^^g-^-rn^ckv^ & 
^5m©^^ux^f;n^i±. &£v>«*^ux;wu<h&a'£-# , Jx 

ft, ^n-6ncD^uxx^;u^T'xx^ju^^^-o, sai^£J¥bfcti£ 

frv$> ^^;^>ltcD> J ^^xx^;^i:#fiiT;uxi--JU^^x 

X^f^TSoTfcJ;^. ^UXXrJWl^(i> iflSICbTO. 3-1. 3 
d 1 /g CD UV> 0 

24 



WO 02/087853 



PCT7JP02/04233 



oppm mmmm. btfpu) jbtr ij^fcttg^shu^^n^. u 

JiM^ttfiiH^O&JS^ 'J XXfJWl^b 3 0 0 p pm, £fcP 

*£S2 OOp pra^S^'JT- (Dtg&t>WM\Z.fcZ>(DfrtS.*>-?. #UT— 

BJn*5MS?tt*®^'C» 8&P* (P) <h«g&«< (M) 
tOlifct (P/M) tt, 0. 4~1. 0 bV>. KStfc (P/M) 

ffittO. 3mBUb&<£0#a:U<» 0. 4m^Jb^£<=>K£f£L^e £fc> d— ;H£ 
5 0 0m&±J&*Se>H*?3iUV*. 

25 



WO 02/087853 



PCT/JP02/04233 



UTH 1 0~2 0 0 MmAUK. 2 0 ~ 1 0 0 m mififE •=> fc# * bV*. 
( l ) jfctt«*e>*« fctt»« 0 Hi UfiBoiaS 

a3£T**»«*s«fcy c H:iMfnr#&nfc«s 1 o o om©7w;wA*«#iHi$nfc7 
^;i/Aa-;wc^viT, -7^;i/AoB2iflSgf5 a» £> 2 o mnaRrtf 5 jSM 

(2) «^M5*:6«J«lto=^ h©^* (^1/%) 

NMR (rGEMINI-200j;Var i a n%t®t) £EJl^T> S.^2 3*0, 
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^>^;w^*u=i-;u»> i, 4 D^t>5?^^ ; - jus fctt i , 4 --7"^ 

{it (Bmax) tt^OtiiUWOtt^^^^**©*^***- I'M (Bm i n) 

( 3 ) as 2 B0^:W«fiJ53.- -y h ©<^r^ ) 

(4) 

1> 3 - i?t^rV 7 >S 2 ± 1 mmSTftilit (1*1 : 3 . 0±0. 3g/mra 2 ), 

CW7^*;UA^ISM^C»> fi£l0 0mm, il5mm©7-f 
;i/A«ttlM- (n=10) ft«0iaUT, l©7^ ;UA#i5Si*H-£, ^ v ^IKHE* 
S5 0mmCtyhtfc5l3lttWI (^HW >tt» TSTM-Tj) (3, gfflltt 
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(5) ^7Xg^ES 

K$BH 0 ± lmg$iS3 0 0tt2»ll- 

"fe-f «*) S©DSCgi (IS:DSC2 2 0) SrJB^T, 

0*C7^£ 3 0 0"Cartf*«2 O'C/frTJ^aU DSCfl»«:W£U 

CC) *^«6fcc X^XimMM (Tg) tt, «rlBDSCffi*»w*5^*«fR 

(6) ft*CJ|5Ut^lft«>«Ma»* 

j|^l:2 5t±0. 5tO*«C10|«»l/fc* tttt©«y3<fctf«t&fa 
^JRJ^^ (%) =10 OX (JRfi&W©S$-JRIS«©SS) 0K*&ffla>S3) 
(7) JR«fttJi*«Ott 

^ . SH _ ! 5 o o -D \z, h>^Mfii o#, i v->mm/2V->m. 

T?«bfc. JDU«ttJi*«0tttt5aWffHiifiTffV^ 5 :{±_h**0tt*&* 4 : tfc_brt* 
r>^, 3 :X^>tf D (2^m&U*l)> 2 (3~5*ffi)» 1 : 

(8) **SfcJR«MSa« 
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*.fc3IMtt*« <m#li*« r^>->n>j) <75UD^*p^^9 Ot:K}jO;&bT43i^ SI 
*. Up«k^©BI ! fe3S^*HCffl«>T, xtm (9 Or, nfc*fflbi££5m/s) SrffPSL-, 

(MP a) tUfc. ^^8^bfc. 
(9) «^J|»B^^Oift^l^©S!MJUe* 

-^l:, ^M>t^tUTy^ WI/7^l/-h (DMT) 1 OOWot, 
y*-M»tUT, X^W>^'J=i-;V (EG) 6 8tMtW>^'J3 

(npg) 3 2^%^ #«t;V3-;^ ; &;uh:t^^xx^;^2. 2te 

ML.T) mm^mmh bxz^7>f : & > o . 025^% (t^t^bt) 

2 8 0 'C-C 2 6 . 7 P a ©«JE*fl 1 TTfStt'&S«*fTo fc. U XX 

□l^>=3/2 (HMfcfc) tXh7;i'Htt*tt'P3 0± 

0. ltJTMfebfc.'flHRtt* ^ (Hugg i ns5£) Ki-pT^fcS 

tl5. 
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i i 1 

iiii — 
1 11 0 



— p = |r)] +kmi 2 c 



t-tp 

to 



*»©«36T?tt, Hu g g i n s lUcfe^T k= 0 . 3 7 5 tbfcTIBiSflSK 



-Hr= -nsp +1 = 



( Til = — - 

1 ,J 1.6 



to 

(ri r -1)+3xlnr| r 



•&^J 2 

5-y?C1fi0. 7 2dl/g« f^DAn. 20dl/g, fyWl. 20d 
l/g, fy^FtG^O. 8 0dl/g, fyWO. 72dl/g. f'^I 
2>U. 20dl/g, fy^J^O. 7 9d 1/g, ?7^0. 7 5dl/g> 
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^•^yL^O. 7 0dl/gT'^fc. 

mmm 1 * itfssfefci 6 

ftTHl^U 2 8 OTiTWI^ffllTWHTItiUL, bT, JP£ 1 8 0 

At mCD^# 7 4 )V A Srltfc.. 7 A )V A Ol^^ U XX y-;KD#|j5£3-— «y h CD P^SR (S 

f-y-fifil 5 0k gAS^I^UT^O, f¥ffimoliffi*^ lB#IHJ*fcD 4 5 0 

MmcDi^jR^#uxx^;i'^7^;uA^ j e-n j ?ni o o o msx±\z m.^xmmmz 

#6tlfcft7-f ^Aft«0. 4m, fiSl OOOmC^'Jy M^T, 3-f>3^e^ 

7-f;PA©Wttffl[ (1) ~ (4) JC^ViT^3~5fC, HJfS#»Jl43«fc^JS^J6^ 
■D^T07^;^©«ttfi (5) ~ (9) fc^ViT^6~9(Cl^bfe. 
*SE^J2*3«ttmM0»J7 
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r 'j 'w tec u w> w w ^ ^, ^ , . — — - . — = ---- ■- — ----- 

M*fc0 4 5 0k gT&ofc. £^ *y/tO«»fttt7 0° TT&ofc., 

um^iK^'t4#uxx^;^7^;wA^n^ r ni o o omK±i:i-piSi»i: 
o. 6=0, i#igtM±o. 5*c, MiiiT*¥^is+o. sx:comm 

ftCWWUfc. #5>nfc#7-f JWAfcWO. 4m, SSlOOOmtX'J^KT, 

jVAD-JW7^fM©»tti (1) ~ (4) «^Tte^3~5K, ^»J2*5J: 
t«afiffil7»COt»T07-f;UAO«ri4« (5) ~ (9) C^l^Tte^ 6 — 9 fc^Uifc. 
HSS^J3*5«t^Sfi^J8 

F$7 5gi%, f77°H^10St%^15ll%O?77'I^ ^ttJ^iSJt 
y /I fcjfe** * U 3.-7 w -^-TT5*8fcWfcB'J* L-fc** & , £ «y Art 
U 2 8 O c GT#W^J¥tti^t?J§gti¥UlUb, ^OttftbT> JS^lSOu 
m©*HI#7>r;kk£ i f#fc. g^!}?ijx7fMMi-7 h«^2CDjlD-e$)^. 
afcy/ttt, Rttfy^l 0 0 kgA5§IStbT*0. ^ffi^OtthttSat^ 1 B# 
W*fcD 4 5 0 k gT&£. ^7/W^ii7 0' T*ofc. 

±SE5feS£#7^;i'A&fi$*lRlfw2<S»b, 2*0>*®#7^Jl/Aa-;i/£#fco 
#7feHE#7>f ;W>K"^V>T, 10 0^T10WfiWcE ^>^-T«l7j|6]fc8 
2*Ct?4. OffifflltfU i^T8 0t-C10WMI^T. |S4 5/im©i 

32 



WO 02/087853 



PCT/JP02/04233 



ISO, Mtt7^^D-i^#fc. ^j£^!i3i'oviT07^;wAa-;ucD^^;w 

AOfeteifi (1) ~ (4) \Z-D^T\$m3~5\Z, m&M 3 8 fc^T 
©7^;VAWfttt (5) ~ (9) ttPViTtt*6 — 9t-^bfc- 
^S£^J4*3=t^SS^J9 

prefix u 2 8 ox:xmn^mmxmmmiavv. ■*©&&?& bt\ 1 s o 

w m^^lll 7 -f ;V A £#7c. JK**# U X7fJKD*fJP.= * Mi* 2 ©» 0 & * . 
WJ&fcO 4 5 0 k gT^?>o *^ACDm£MSte7 0° T&^fc. 

2 c C7M. OffifH§#U gg^T8 3*CT 1 O^ill^oT, JP£ 4 5 Atm©??* 

■ j xTwum ? --c ji-A^^n^n i o o om&±\zm.^xmmm\z$m^rc B 

@T'¥^iS±l. Ot, M#X@T'¥^ia«±2. 5t, I«HI8T?¥JW«± 

£u »e,nfc*7^;UA&*B0. 4m, ^1 0 0 0mt7UyMT, 3-r>^*a 

7^^D-]KD7>fMOltti (1) ~ (4) fcWCtt*3~5K:, ^1601 4 
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m&ttl 5 * J:t^tMMW 1 0 

•ra&u 2 8 0"CTm«a:i¥ta«T?»iiBftti^^ psiso^ 

fc. »e»nfc&7^;i^A**0. 5m, fiS 1 0 0 0mi:7'JyH/T, 3^>^m 

45j:r«ttt«9i0K:oviT0!)7-r;WA©«tt« (5) ~ (9) \z^x\tme - 9 \z 

^l^U/cSB^ f^B6 0Sll ?^'D2 5M1 
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e i smm%&mmzm&v. ^o'&^ffintst^tc. mm^y7°&4 ookgAO, 
y/vz^v-JM&w&xn, 2mm, 3 mm. 4mm (&m*v/v <D&*v/^t 
)v^y^ ;w*an o o o m^m$ nr^m^m^y * jvAn-^&nti, nzntzy^ 

)VJ±U— )V<D7 4 ;i/ACD4£rt4ffi£:^ 3 ~ 9 \Z7jk-t. 
fcb$£#J2 

5mmn\z^L^<x~m±m.<D^y/^z^yfn^m^An. 4mm<D*y/^^A* 

^m^^tc. ffl&m&±(D 5 mm<D*y /v<z, ±.%ttvZfMn%n£ : ?'y'7V-&% 5 : 
1 5 \zftM7 4 -^-?feMUT«WfcBiJ«»&U>tt:*«6*y/^"«B'& 

;UA#U 0 0 0m#m£nfc-7^;WAD-;W£:f#7Co ^enfc^^^AP-^©^^ 
^©^ifel^S 3 — 9 l'^i"c 
3 

*l^Ufcffi^ f^G7 5Si%, ^^HlORiX^l 

z.£&&wt* nmmi tmmizvr. m%4 5 umo>m^mtMx.^Af^y ^ )v 

0 0 0 m«lil3n&i«»tt# 'J x^f / ;PAP-;P«;.ftfc. #e>tl7c 

\mm4 

* 7 /K ^©1^8 511%, ?7 7* I 1 5 «iX t&5«t5 - 
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m2 







TPA+EG 


TPA+NPG 


TPA+CHDM 


TPA+BD 




67. 9 


18. 1 




14. 0 


mmm2 


59. 8 




25. 8 


14. 4 


mums 


62. 6 




23. 1 


14. 3 


mm* 


73. 8 




16. 6 


9. 6 


m§M5 


52. 9 




23. 2 


23. 9 




67. 9 


, 18. 1 




14. 0 




67. 9 


18. 1 




14. 0 




62. 6 




23. 1 


14. 3 




62. 6 




23. 1 


14. 3 



*3 









warn 

(A) 


(Bmax) 


(Bmin) 


Bmax— A 


A— Bmin 


mmmi 


TPA+NPG 


18. 1 


18. 0 


18. 8 


17. 4 


0. 8 


0. 6 




TPA+CHDM 


25. 8 


26. 6 


27. 8 


25. 6 


1. 2 


1. 0 


«#J3 


TPA+CHDM 


23. 1 


25. 3 


25. 9 


24. 8 
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0. 5 
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16. 6 
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17. 6 
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TPA+BD 


23. 9 
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25. 1 


23. 6 
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22. 6 


14. 0 
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4. 2 
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2. 3 
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27. 3 


23. 2 2. 2 


1. 9 
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pn Claims Nos.: parts of claims 1-9 
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extent that no meaningful international search can be carried out, specifically: 
With respect to reasons, see extra sheet. 



3. [ | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 
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This international Searchin g Authority found multiple inventions in this international application, as follows: 
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claims. 
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3. (— | As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
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4. [x] No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted lo the invention first mentioned in the claims; it is covered by claims Nos.: 1-9 



Remark on Protest f— ] The additional search fees were accompanied by the applicant's protest. 
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T i ?re „i„ e n rh« fftllowina two reauirements : requirement (1) 

"when Sample's of a 10 cm x 10 cm square shape are cut out of the film 
i ts stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the first sapling part located up to 2 m apart from and inside the second 
eage whi^is thS winding-termination-side end of the .tm^ 
property region, to the final sampling part located up to 2 m apart f rom 
and inside the first edge, which is the winding- initiation-side end ° f 
SS stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85 C water for 10 
seconds and taken out therefrom and subsequently immersed in 25 C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
higher"; and requirement (2) "the polymer used as a material for the 
film comprises major structural units and one or more kinds of minor 
structurings; when samples separately cut out from the sampling parts 
shown in the requirement (1) are examined for the content of the main 
minor structural units which are the units contained in the largest amount 
of all minor structural units, then the content of the mam minor 
structural units in each sample is 7 mol% or higher based on all structural 
units; anc when these values are averaged, the content of the main minor 
structural units in each sample is within the range of ± 2 mol% based 
on that average . " The definition by such material properties that these 
rwo requirements are satisfied involves heat-shrinkable polyester film 
rolls of extremely various kinds. However, it is considered that the 
filn rolls which are supported by the description in the meaning of 
Article 6 of the PCT and are disclosed in the meaning of Article 5 of 
tne PC? are limited to an extremely small part of the heat-shrinkable 
polyester film rolls claimed. . ,,, . r 

Furthermore, the definition by the requirements (1) and (2) is not 
generally used in this technical field. Even when technical common sense 
It the time of the filing of this application is taken into account, 
the scope of film rolls having such properties cannot be specified. 
Consequently, claim 1 and claims 2 and 9 which depend on claim 1, also 
lack the requirement of clarity as provided for in Article 6 of the PCT. 

in claim 3 are given the following two requirements: requirement ( 1) 
"when samples of a 10 cm x 10 cm square shape are cut out of the film 
in its stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the f irs 9 t sampling part located up to 2 m apart from and inside he second 
edge, which is the winding-termination-side end of the stationary 
Property region, to the final sampling part located up to 2 m apart from 
and P inside the first edge, which is the winding-initiation-side end of 
the stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85 C water for 10 
seconds and taken out therefrom and subsequently immersed in 25 C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
higher"; and requirement (3) " the polymer used as a material for the 
film comprises major structural units and one or more kinds of minor 
structural units; when samples separately cut out from the sampling parts 
shown in the requirement (1) are examined for the content of the second 
minor structural units which are the units contained in the second largest 
amount of all minor structural units, then the content of the second 
minor structural units in each sample is 5 mol% or higher based on all 
structural units; and when these values are averaged, the content 
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of ±2 mol% based on that average." The definition by such material 
properties that these two requirements are satisfied involves heat- 
shrinkable polyester film rolls of extremely various kinds. However, 
it is considered that the film rolls which are supported by the 
description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the heat-shrinkable polyester film rolls claimed. 

Furthermore, the definition by the requirements (1) and (3) is not 
generally used in this technical field. Even when technical common sense 
at the time of the filing of this application is taken into account, 
the scope of film rolls having such properties cannot be specified. 
Consequently, claim 3 and claim 9, which depends on claim 3, also lack 
the requirement of clarity as provided for in Article 6 of the PCT. 

in claim 4 are given the following two requirements: requirement (1) 
"when samples of a 10 cm x 10 cm square shape are cut- out of the film 
in its stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the first sampling part located up to 2 m apart from and inside the second 
edae which is the winding-termination-side end of the stationary 
property region, to the final sampling part located up to 2 m apart from 
and inside the first edge, which is the winding-initiation-side end of 
the stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 8 5°C water for 10 
seconds and taken out therefrom and subsequently immersed in 25°C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
hiaher"; and requirement (4) "when a tube roll is obtained by suitably 
slitting the film in the lengthwise direction in its stationary-property 
region where the film properties are stable in the lengthwise direction, 
superposing one side edge of the slit film on the other, bonding the 
superposed edges with a solvent which is 1 , 3-dioxolane to form a tube, 
anS winding the tube in a flattened state, and when tubular samples are 
cut out of the tube from respective sampling parts ranging from the first 
sampling part located up to 2 m apart from and inside the winding- 
termination-side end to the final sampling part located up to 2 m apart 
from and inside the winding-initiation-side end at intervals of about 
100 m from the first sampling part and are cut open to obtain filmy test 
pieces having a width of 15 mm, and when the. filmy test pieces each is 
set on a tensile tester having a chuck-to-chuck distance of 50 mm in 
such a manner that the part bonded with the solvent is located at the 
middle between the chucks and are examined for solvent-bonding strength 
in a tensile test under the conditions of a temperature of 23°C and a 
pulling rate of 200 mm/min, then the solvent-bonding strength of each 
sample is 1 N/15 mm-width or higher; and when these values are averaged, 
the solvent-bonding strength of each sample is within the range of ±2 
N/15 mm-width based on that average." The definition by such material 
properties that these two requirements are satisfied involves heat- 
shrinkable polyester film rolls of extremely various kinds However, 
it is considered that the film rolls which are supported by the 
description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the heat-shrinkable polyester film rolls claimed 

Furthermore, the definition by the requirements (1) and (4) is not 
generally used in this technical field . Even when technical common sense 
at the time of the filing of this application is taken into account, 
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the scope of film rolls having such properties cannot be specified. 
Consequently, cjidj-iu •* euiui vjj.gLj.iu uc^cuu^ ^.-.w*— -» , — — ~~ ~~ 

the requirement of clarity as provided for in Article 6 of the PCT. 

In claim 5 are given the following two requirements: requirement (1) 
"when samples of a 10 cm x 10 cm square shape are cut out of the film 

in its . . 

stationary-property region where film properties are stable in tne 
lengthwise direction from respective sampling parts ranging from the 
first sampling part located up to 2 m apart from and inside the second 
edge, which is the winding-termination-side end of the stationary- 
property region, to the final sampling part located up to 2 m apart from 
and inside the first edge, which is the winding-initiation-side end of 
the stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85°C water for 10 
seconds and taken out therefrom and subsequently immersed in 2 5°C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
higher"; and requirement (5) "when samples suitably cut out from the 
sampling parts shown in the requirement (1) are examined for glass 
transition temperature and these values of glass transition temperature 
are averaged, then the glass transition temperature of each sample is 
within the range of ±4°C based on that average." The definition by such 
material properties that these two requirements are satisfied involves 
heat-shrinkable polyester film rolls of extremely various kinds. 
However, it is considered that the film rolls which are supported by 
the description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the heat-shrinkable polyester film rolls claimed. 

Furthermore, the definition by the requirements (1) and (5) is not 
generally used in this technical field. Even when technical common sense 
at the time of the filing of this application is taken into account, 
the scope of film rolls having such properties cannot be specified. 
Consequently, claim 5 and claim 9, which depends on claim 5, also lack 
the requirement of clarity as provided for in Article 6 of the PCT. 

In claim 6 are given the following two requirements: requirement (1) 
"when samples of a 10 cm x 10 cm square shape are cut out of the film 
in its stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the first sampling part located up to 2 m apart from and inside the second 
edge, which is the winding-termination-side end of the stationary- 
property region, to the final sampling part located up to 2 m apart from 
and inside the first edge, which is the winding-initiation-side end of 
the stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85°C water for 10 
seconds and taken out therefrom and subsequently immersed in 2 5°C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
higher"; and requirement (6) "when the values of the degree of thermal 
shrinkage in the maximum-shrinkage direction shown in the requirement 
(1) are averaged, the degree of thermal shrinkage of each sample is within 
the range of ±5% based on that average . " The definition by such material 
properties that these two requirements are satisfied involves heat- 
shrinkable polyester film rolls of extremely various kinds. However, 
it is considered that the film rolls which are supported by the 
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description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Allele 5 of the FCx die liiOitcd U £Ii £X a 
oart of the heat-shrinkable polyester film rolls claimed. Furthermore, 
?he definition by the requirements (1) and (6) is not generally used 
in this technical field. Even when technical common sense at the time 
of the filing of this application is taken into account, the scope of 
film rolls having such properties cannot be specified. Consequently, 
claim 6 and claim 9, which depends on claim 6, also lack the requirement 
of clarity as provided for in Article 6 of the PCT. 

in claim 7 are given the following two requirements: requirement < 1 ) 
"when samples of a 10 cm x 10 cm square shape are cut out of the film 
in its stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the first sampling part located up to 2 m apart from and inside the second 
edge, which is the winding-termination-side end of the stationary 
property region, to the final sampling part located up to 2 m apart from 
and inside the first edge, which is the winding-initiation-side end of 
?ne stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85°C water for 10 
seconds and taken out therefrom and subsequently immersed in 2 5°C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage direction of 20% or 
higher"; and requirement (7) "when the samples suitably cut out from 
the sampling parts shown in the requirement (1) are examined for 
maximum- thermal -shrinkage stress in the maximum-shrinkage direction in 
a hot air stream having a temperature of 90°C and a blowing rate of 5 
m/sec under the conditions of a sample width of 20 mm and a chuck-to-chuck 
distance of 100 mm, then the maximum- thermal-shrinkage stress of each 
sample is 3.0 MPa or higher; and when these values are averaged, the 
maximum-thermal-shrinkage stress of each sample is within the range of 
±1 0 MPa based on that average." The definition by such material 
properties that these two requirements are satisfied involves heat- 
■ shrinkable polyester film rolls of extremely various kinds However, 
it is considered that the film rolls which are supported by the 
description in the meaning of Article 6 of the PCT and are disclosed 
in the meaning of Article 5 of the PCT are limited to an extremely small 
part of the heat-shrinkable polyester film rolls claimed. 

Furthermore, the definition by the requirements (1) and (7) is not 
aenerally used in this technical field. Even when technical common sense 
at the time of the filing of this application is taken into account, 
the scope of film rolls having such properties cannot be specified. 
Consequently, claim 7 and claim 9, which depends on claim 7 also lack 
the requirement of clarity as provided for in Article 6 of the PCT. 

In claim 8 are given the following two requirements: requirement (1) 
"when samples of a 10 cm x 10 cm square shape are cut out of the film 
in its stationary-property region where film properties are stable in 
the lengthwise direction from respective sampling parts ranging from 
the first sampling part located up to 2 m apart f rom and ^^l^dltrv- 
edae, which is the winding-termination-side end of the stationary 
property region, to the final sampling part located up to 2 m apart from 
and inside the first edge, which is the winding-initiation-side end of 
the stationary-property region, at intervals of about 100 m from the 
first sampling part, and the samples are immersed in 85°C water for 10 
seconds and taken out therefrom and subsequently immersed in 25°C water 
for 10 seconds and taken out therefrom, then each sample has a degree 
of thermal shrinkage in the maximum-shrinkage dire ction of 20% or 
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*i"her" • 2."d recruire™e" + - '8> "vb.*>n samples nf a 1 n i-.m x 1 n ran si ze cut 
out'from the sampling parts ' shown in the requirement (1) are immersed 
in 8 5°C water for 10 seconds and taken out therefrom and subsequently 
immersed in 25°C water for 10 seconds and taken out therefrom, then each 
sample has a degree of thermal shrinkage in the direction perpendicular 
to the maximum-shrinkage direction of 7% or lower; and when these values 
are averaged, the degree of perpendicular-direction thermal shrinkage 
of each sample is within the range of ±2% based on that average. The 
definition by such material properties that these two requirements are 
satisfied involves heat-shrinkable polyester film rolls of extremely 
various kinds. However, it is considered that the film rolls which are 
supported by the description in the meaning of Article 6 of the PCT ana 
are disclosed in the meaning of Article 5 of the PCT are 

limited to an extremely small part of the heat-shrinkable polyester 

film rolls claimed. 

Furthermore, the definition by the requirements (1) and (8) is not 
Generally used in this technical field . Even when technical common sense 
at the time of the filing of this application is taken into account, 
the scope of film rolls having such properties cannot be specified 
Consequently, claim 8 and claim 9, which depends on claim 8, also lack 
the requirement of clarity as provided for in Article 6 of the PCT. 

The subject matters of claims 1-9 are defined only by the requirements 
(1) to (8), i.e., when samples cut out from the sampling parts shown 
in the requirement (1) are examined for given material properties, the 
average of the values of each material property of the samples is within 
a given range and the values of each material property of the samples 
are within a given range based on the average. However, the subject 
matters are not specified at all with respect to the constitution 
including components of the heat-shrinkable polyester film itself to 
be wound, the constitution of the film roll itself, etc. It cannot hence 
be considered that technical features are sufficiently specified. 

Therefore, an international search was made for claims 1-9 while 
referring to statements in the description without taking the 
requirements (1) to (8) into account. 
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The "soecial technical feature" of claims 1-9 relates to a heat- 
shrinkable polyester film roll which is obtained by winding !Jh 
sKinkable polyester film and satisfies the given requirement (1) and 
any of the given requirements (2) to (8) . 

The "special technical feature" of claim 10 relates to a process for 
producing a heat-shrinkable polyester film roll which comprises the step 
of blending two polymers and melt-extruding the blend, wherein the feed 
chips of each polymer to be used have a given shape. 

The process for producing a heat-shrinkable polyester film roll, 
which has the above special technical feature as the only special 
Schnical feature, is not considered to be a process especially suitable 
reproducing the heat-shrinkable polyester film roll of any of claims 
1-9. 

The "special technical feature" of claim 11 relates to a process for 
producing a heat-shrinkable polyester film roll which comprises the step 
or meli-lxtruding a film with an extruder having a funneled hopper as 
a feeder for feed I chips, wherein the funneled hopper has a given shape. 

The process for producing a heat-shrinkable polyester film roll, 
which has the above special technical feature as the only special 
technical feature, is not considered to be a process especially suitable 
for producing the heat-shrinkable polyester film roll of any of claims 
1-9. 

The "special technical feature" of claim 12 relates to a process for 
producing a heat-shrinkable polyester film roll which comprises the s tep 
of melt-extruding a film with an extruder having a funneled hopper as 
a feeder for feed chips, wherein the funneled hopper has a given capacity . 

The process for producing a heat-shrinkable polyester film roll, 
which has the above special technical feature as the only special 
technical feature, is not considered to be a process especially suitable 
for producing the heat-shrinkable polyester film roll of any of claims 
1-9. 

The "special technical feature" of claim 13 relates to a process for 
producing a heat-shrinkable film roll which comprises melt-extruding 
reed polymers, subsequently cooling the extrudate to obtain a film, and 
stretching the film either after temporarily winding it or subsequently 
to the cooling, wherein the temperature of the film surface in a given 
step is regulated to a given value. 

The process for producing a heat-shrinkable polyester film roll, 
which has the above special technical feature as the only special 
technical feature, is not considered to be a process especially suitable 
for producing the heat-shrinkable polyester film roll of any of claims 
1-9. 

Consequently, these groups of inventions have no technical 
relationship involving one or more identical or corresponding special 
technical features. Therefore, they are not considered to be so linked 
as to form a single general inventive concept. 
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